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(54) PROJECTOR DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a small-size 
projector device having high availability of light, a 
bright display picture, low power consumption and long 
life of a light source. 

SOLUTION: After three primary color light Lr, Lg, Lb of 
R, G, B that a light emitting element array part 2 emits 
time-sequentially are shaped to parallel light by a 
shaping optical system 3, and are synthesized by a 
synthetic optical system 4 to be made incident on a 
two-dimensional micro deflection mirror array 50, and 
space modulation are performed time-sequentially by the 
two-dimensional micro deflection mirror array 50 
according to image signals Sr, Sg, Sb of receptive 
colors, and they are expanded and projected on a screen 
6 by a projection optical system 7. 
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[0032] 

Next, an effect of the projection apparatus 1 related to the 
first embodiment will be explained. 

(A) The light use efficiency is improved and a bright display 
screen can be achieved. 

Since light sources of the respective R, G and B colors are 
used, color separation is not required, and light loss during 
color separation can be avoided. Accordingly, a product between 
light collection efficiency and color synthesis efficiency can 
be increased to 0.77, which is more than three times higher than 
that of the conventional light source. Further, projection 
efficiency of the projection optical system 7 can be increased 
to more than 85 % since lights can be collected with good 
directivity. From this result, since the light transmission 
efficiency in the optical system of the apparatus 1 is 90% at 
the light emitting element alley unit 2 and the optical shaping 
unit 3, and 85% at the optical synthesis system 4, and the 
reflection ratio of the two-dimensional micro polarization 
mirror array 50 is 90%, and 85 % at the optical projection system 
7, the total light use efficiency is improved to about 58 %, which 
is more than about six times higher than the conventional one. 
Further, since the wave lengths, the chromatictity coordinates, 

1 
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and the pulse light outputs of output lights from the LEDs 22 
of R, G and B are 650 nm : (0.7, 0.28) :30 mW, 520 nm : (0.7, 
0.28) :10.5 mW, and 450 nm : (0.13, 0.75) : 6 mW, respectively, 
the chromatict ity coordinate of the synthesis white light is 
(0.36, 0.37) which provides a slightly yellowish white color, 
whereby brightness of about 6501m is obtained for all alleys 20R, 
20G and 20B, and brightness of 3801m is obtained as the image 
signal lights 5r, 5g and 5b which are projection beams. In 
addition, the center of the chromaticti ty coordination can be 
changed by slightly changing the illumination time of the LED 
22 of R, G or B. For example, the center of the chromatict ity 
coordination can be shifted to (0.33, 0.33) by increasing the 
time illumination of the B light. 
[0037] 

Figure 6 illustrates a projection apparatus related to a 
second embodiment of the present invention. In projection 
apparatus 1 according to the second embodiment, surface emitting 
laser (VCSEL) alleys 24R, 24G and 24B which emit linearly 
polarized red laser Lr f , green laser Lg ? and blue laser Lb 1 , 
respectively, are used as the light emitting element array unit 
2, and an expansion optical device 34 is used as the optical 
shaping system 3, and the rest is constituted as in the first 
embodiment . 
[0044] 

Next, an effect of the projection apparatus 1 related to the 
second embodiment will be explained. 

(A) The light use efficiency is improved and a bright display 
screen can be obtained. 

The light transmission efficiency in the optical system of 
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the apparatus 1 is 90% at the VCSEL alleys 24R, 24G and 24B and 
the optical shaping unit 3, and 85% at the optical synthesis 
system 4, and the reflection ratio of the two- dimensional micro 
polarization mirror array 50 is 90%, and 85 % at the optical 
projection system 7, and therefore, the total light use 
efficiency is about 58% as in the first embodiment. Further, 
since the wave lengths, the chromat icti ty coordinates, and the 
pulse light outputs of output lights from the VCSEL elements of 
R, G and B are 650nm : (0.7, 0.28) : 3 0mW, 52 0nm : (0.17, 0.7) : 3 0mW, 
and 4 50nm : (0.13, 00.75) : 30mW, respectively, the chromatictity 
coordinate of the synthesis white light is (0.34,0.35) which 
provides a white color close to the standard, whereby brightness 
of 12001m is obtained at the VCSEL alleys 24R, 24G and 24B, and 
brightness of 7001m is obtained as the image signal lights 5r, 
5g and 5b which are projection beams. The light output of the 
VCSEL is restricted by multibeaming in the horizontal mode as 
well as by influence of heat emission. The reason is as follows. 
With an increase in the light output, supply of carriers to the 
center of the beam becomes insufficient, and the gain in this 
part becomes lower than the gain in the peripheral parts, and 
the high-order horizontal mode having higher light intensity in 
the peripheral parts is more likely to be oscillated. 
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[Figure 1] 
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[Figure 6] 
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2©A*«i«»C*H-Sttl^«H4**-*-. SiJWa5 10f4, 
I^EKa) (r.i-fj; R, G, BcoiH^f ^-s r , S 

g, s b&xti&frzk. ^pxjkd** z^^izmm 

LT 1 7 U — AFeTtCL ED7 W 2 0 R, 2-0 G; ^2<0. 

B*9f3£©7*a9*-f tt (*-ji/3) -eB#^?ijwic^w-r 
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*fc, fgfflfo 1 0 14, 2*7n^"l' 9 n<i [6] 5 9— T ^< 

5 0{cjort57K 3 P*5«tt) t fiii:^7Vdf>'^Rgii, le 

D7K20R, 2 0G, 2 0 B &*g:fcrf5 J; 9 
*-T-T W» K9 W 8 4rfM»i-5 4 5 tc&oTV % 
So 

[0 0 2 9] 0 6(b) il^S^Wipt- fif^tt 
£100% GSMSLK13 (CW) ) A>t)|)l/3i:Tlf5 

ztx% ma -*imn,mz 2 . 5 {m-i#*p£-tfrsr 

*PS*5ri:^f#5„ £*Lf4, LED 2 2WPP*P«»fE 

prtB***jfe*r^ra^a»Jtiai LTit^n £-^s ~tfrx 
[0 0 3 0] 16(c) d»6>Mfe*^j:J:5tc, A* 

(x^-f J£3 0%) tft6 0mA*t*A*titlt 
fij LTJ#3JQ-rS„ L E D 2 2 ©3e»««E«[H:C W©f& 
2 0mAggT'fc5 o tfcoT, faf-f Jfc£r 3 0 %SS 
fcTff* ttJ#>4 3fflFElLkK:*|.Jjm?# So » 
B#^?fJ«jlcR, G, B3t4r»*JL-Ct>«ftttl 
*f±CW<©4frfrtlBia*£Jl±{c-e#sr.i:dS^d»So $ 

|||OBi:4LED2 2Srlfft5r ifc:4 9, £e>{C* 

L E D 2 2 roraWa5-5rtg#<D-^ -^tb-^tLCO L E D 2 2 

m^A^I«CWO#-g-0^)3f&, ffi;>3{4#*j3. 5{gfC-C 

[0 0 3 1] fttc, ±lE#f/&©SS 1 o3**©Jg«BU:«5' 
^n^*^^3iE«i©Kif^4rWiW*-«. ffflfPSG 1 0 {4, 
#fe©IM^Sr, Sg, SbJcPIJWb-C*^*^ 
WM'SS K9>f'<— 8&fB!J#PU #LEDTK20R, 
2 0G, 2 0 B£l$5S?iJlHHC,&W$-t£3o 1"&:b*>, 
^gElOti, HI 6 (a) fc^-fi 5 fc, ROltlff S r 
^A^tlSi:, ^feLED7K2 0RM*I^ 
GOBHfefi-i-S g^A^^Si:, lfeLED7l/-l'2 
0G^TS*> B<DBtfgtff-§-S b^A^^S-h, # 
feLED7K20BM)TJ«„ #LED7K 2 
OR, 2 0G, 2 0 B"C^3tUfc#-fe3tL r , ^fe^tL 
gSsitfWfeftL b (4, 2 1 !<££-?xmVlW* 

• s> h m&%&& 3 ^ n u^xt w 3 

0SrMf5-7/f^nl/y^3 0 a ^io-T^pfT^S 
4©^^n^7^57-4R, 4 G, '4 BdAtt-T 



(6) 10-333599 

So MLED7K2 0Ri^©#^Lrll, £V 
^n^y^S7-4RtKWU ifeLED7H'2 0 
G^»6>CD^fe3tL gf4> /-f^D^y^;7-4GT*g 
ttbtr^^a^y^ > 7- 4Rt*|U tfeLED 
7M2 0B^b»tMLbtt, ?4 9x*<< y9 
— 4BT?S*tt, jf49u4y0%? — 4G*5itWV 
^n^5'^5 7-4R$r3m ^F^Tfe^PSP 5 CO 2 ft 
TE-^-f ^nfi|S]?7-7W50 fc-tax-^JxASf-fS. 
— faJ^SB 1 0 14, #fe«?lif<ftflr-*S r , Sg, S b 
70 £|P]Jtl!L.-caSW3te3EIWB K9-f'<— 9 «HM#PU 

ggp|fP5©2ft7cW^nM|B]5 7— 7W 5 0(CT 
R, G, B©3fe7tLr, Lg, L b SrB&R^lJWteSM 
^iffl$i±--5c -T^t>*>, LED7K20R, 20G, 
2 0 B <D 3 Jf^feTt L r , Lg, L b iSr*r#)KltJte t 
-fZm-S-te, WWSS10I4, RWpffftflr-^-S r*SA*& 
*tS<fc, #fe7tL r r £r*Pfj&1-SIS*ff 

(BIp] ^7-7K5 0 H:TW3tffeK:ifc-U GWUHfeff * 

20 ^zmmm^ifccxKftytmimk-rz&m^mz: 2 

B®Pffcflr#Sba*A*iS;h,5fc, HTfeSfeLbKWflMt 
2Sr^H$r2ft7c-v-^^a{gi6]? 7— 7K 5 0ICT1 

-{5 0lt LED7W20R, 2 0 G, 2 0Bi>f)O 
3D§>£,7fcLr, Lg, Lb«rW$&Kl+3teii--5»£'H\ 
3j®fe7tLr, Lg, L-bS:iS*3fe#*7tSJ»L, «t 
3bStt3fet-f-«*fi-tt, 3)^fe7tLr, Lg, L b Sr^ 
JO hy^- 5 1 2ft7C-^-l' ^ nflgfp] 5 y—T 

5 0{c4o-CW^iK«7ti: LTffilWaJWSftfcR, 
G, B OMM ^-Tt 5 r , 5g, 5 b 14, S^5t#^ 7 

"C, 7jvjj=7— mow*? v — >-6fc^:mffi-C'^$^ 

So 

[0032] ftt, ±mmi<nmte<Dtemz.&k5-7tii? 

R, G, B©#^SU©7fcz!g£rffl^TV^C0-C% fe^SI^ 

f«*0. 7 7 tt6*©3fflFeA±lcjS«>Sr. i:^prt|^^ 
So JSl^itfi <*3fC#* fcft, fe^7t^7© 

ism^m^8 5%£k±.icm< t?ts„ -©^*s rcDii 

2 *34t/S^7t#^ 3 T'(4 9 d % s 4 T'{4 8 

5%, 2 iSC7C^-Y ^ n fi|6) * 7 -7 l/'f 5 0 ©SW^Ii h r 
9 0%, «^*^3R7-CJ48 5%-T?a>5<0-e^»-fr<O3te '--'=Rv 
- fljffl^j^li^j 5 8 % t ^35©#t) 6 ffiFSA ±.\Z.fa Jo Ufc 0 iS ' * - 
50 7t, R, Gi BOOL ED. 2 2 ©ffi^J3fc©«[*i?feSffi " v- 
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H, *5J:t/^U^3tffl*as, -ttt^6 5 0 nm : 
(0. 7, 0. 2 8) :3 0mW, 5 2 0 nm: (0. 
17, 0. 7) : 10. 5 mW, 4 5 0 n m : ( 0 . 1 
3, 0. 0 7 5) : 6 mWt'fc5»T% 

mmmt (o. 3 6, o. 37) xm^n&^t)^ 

fcSfei**), ±7W2 0R, 20G, 2 0Bt|f)6 
5 0 1m, fe^Tt^T'&SM^ff -§"5t 5 r , 5 g , 5 b 
t LT3 8 0 1 m<DWZ&&%tbtliZo =&R, 
G, B©LED2 2©^fflfMJ:#i!>^5^tT% -fe 

ffl?r«<t5itT-M»tt (O. 33, 0. 
3 3) h^-fr-Sr t t^T-foS, 

[0033] (o) is?«»a:^t:^^T-^, smitum 
led (22) lffis/c^m^a^te, R, 

G, B-tH-e^l 2 OmW, 16 5mW, 2 10 mW 

(lSli^6 0mA) , #7K2 0R, 2 0G, 2 0 
BO^JtTv^^ 2 7%i:-r-5 ' tl'J; "9, 
«7Ji*3 0W^Tirt**W 1/1 0(C^ofc 0 LED 
(2 2) H@lifc>9(£>»)fE®ffii*2~3. 6VT'fo<3, 
LED7K20R, 20G, 2 0 BWRjf^BffitllSt 
SrgH\BWiS K100V, <1A) (Cffl)x.5fc*{c, 
LED7K20R, 2 0 G, 20Bt®LED225r 
fifWi (166) SriH^ISiSSU ^o, #tf2r^Jtc 
EiSLT^SOT', 7K2 0R, 20G, 2 0Bft© 
tb^«EEi:«?jftli, ^tl^ftA 0~8 O V, 0. 5At 
Jfeofc, #LED7W2 0R, 20G, 20B 

tt, aWf^ls*^? (NTSCt^t'(ll5ll3%) t 
mm.-f^^*^>f (8%) O«ffltt^*TLfc 0 mtcj; 
"9, i^2Sil(75fl;*i:^*0{g;^5|2|e 3 tt, LED7U 
-T2 0R, 2 0G, 2 0B<D^Itl*SrIlCfllx:5- 

[0 0 3 4] (n) 3t^,W*##^llltl-^o 3tM-Cfo5 
LED2 2©^ttl^ro±t 1 Anyy7V7"§ 

©i of&^jL-efc^/c*, t/tm^Ms^m^tiim 

[0 0 3 5] (2) h{S^S[2m-5 0 LED2 2C0fffi 

telO~S+R/itfe!), 7H'^t?liftfR~ 
l^Ri:^^3feco3taS (=F«cMR) tcit^TfiJSi,!: /j: 

&mt>& i/i oxhzzk b°z%m-m 

[0 0 3 6] JiiaHJSW^ffiT-tt, ^w^^iSSi 
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12, Wl=-7^i:Lt, R, G, B<£>fcti;'jft£i±i£f 
feii(±»m^"t-T"b 2#,(Otti^^SrfflV^c:^ 

[0 0 3 7] HI 6 (i, *mW<D% 2 O^J£^ffi{C#5 
^n^^^^^g^^-To i©^2 0»Olil:j|5 
/0 7ni?i^^tl ISft^TW^IC, E^fi 
7fc<7^fiP— IfftL r ' , lfe^f)tLg' , 
-if^Lb' £3§3t1-5®3g7tU— if (VCSEL) T 
K2 4R, 24G, 2 4BJ:ffll\ Sff^t^^ 3 tdfe 
^3t^3 4 ^fflV^ct>OT'fc*3, fdlfilfS 1 <£>Hit<Z>U 

[0038] VCSEL7W24I1 VCSELlf 
Sr¥-roGaAsi^±C(gl 5(im©VCSEL| 
=f-*W?\\K°V^-Q 0 Mmt*2ft7c7WttlC 1 9 1 (1 
2 X 1 6) l@Ki?lJL, T 5 . 5X7. 5 

20 mmtLfctOt'feS. — j&fc, VCSELTW 

^43(0#VC S E LlfH^i, mfefc&iSX'Wsl&tfffiftIM 

CSEL7W24I1 VC S E L Pit ^<75R§*1 

[0 0 3 9] 0 8(a) , (b) 12, Gffl©VCSEL7k 
-T2 4G5:*t, Gffl©VCSEL7^24Gll 1^1 
m(a) (C^i-«tpjC, GaAsSi2 4 0O±IC 1 Ga 
I n P*©fc^«l¥#*t«^fcVC S EL|^2 
4 1 £: 2 #C5ET W W^ifcfiia^iJ Lfc t> WT'fc <0 , V 
J0 CSELff 2 4 1©illi, ^F7-l'7'ttOAuEiS 

m-tz>£oiz P mmm2 4 2&Bi&£tix\,^ 0 r<*> P 

S«®2 4 2{Cii, #VCSEL^2 4 1 t£*tj£-r5 
^SiC^3fe?L2 4 2 a £f£j&L-C^5„ *fc, VCSE 
LTW2 4GI2, l^lBl(b) t^-fJ: 5 IC, GaAsS 
S24 0(DT(-fVCS E L^2 4 1 (D^m^m^t 
nlli 2 4 3 Sr^fiJc L, G a A s S« 2 4 0 <£>± 
iC, nS?7-i244, nM;? 7 KJ1 2 4 5 , Stt 
§246, pS^7yKl2 4 7, pl?7-l24 
40 8, h>-ttAf«2 4 9«J^TV^„ &*5, 

PEHC:}o^T2 5 0 \~tV 4 Tif^f ^ ls-?m'< y K"C*fe 

[0 040] £fc, Gffl*JiU!Bffl(! , )VCSEL7^' 
(El^""^) VC S ELITOG a I nNl - ■'■ - 

■ ^{gffi $ ixT ^5. r ©*f ^tt^tt-C* fe 5 fc * r '• 

50 fc„ Gffi©VCSEL7WiHil: < JfefR7 ■< '> ' -• 
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[004 1] »J^3te^3R 3 f4, VCSEL7W24 
R, 2 4G, 24BA^OR, G, B«U- V%~L 
r' , Lg' , Lb' ZW-ftftizmm-tZ 2&7t<D-?^ 
xj i/yX7 K30t, W ^ n l/>-X7 W3 0IC 
iott^^^fcR, G, B©1 — ■ tfftLr' , L 
g' , Lb' Sr2!5cjcv/|'^nffi|«)*7-7W5 0ro 
Hf*«5IS (7. 7X10. 2mm) (^*ff5LT}C:*t 

ol/yX7K30iVCSEL7M24R, 2 4 
G, 2 4 B troEili, T'f ^ n 1/^X7 W 3 0 
■v^^a U>X<DMM.mMtm£m^< , l. 4mmi 
LTV>3„ &*5 X v^^nUVX7W3 0tOftbt)lC 

[o o4 2] ffjfliAsi of*. mi<Dmm<ommtmm 

fc, [216(a) ic^i-i^tc, R, G, -BtDWfeflMS-S 
r, Sg, S b#5A;ft£;Jx5i:, ^OAA©?^ 5 ^ 
tClUJB LT 1 7 L — A^CVCSEL7K2 4R, 2 
4G, 2 4 B ^^Ofif-f it (m/3) T^*?U 

-T W 5 0iSB*5R?iJWtail«aS:ff 5 i 5 HffilBJtaBWI 

tgfC&S, Sfc, ttU*Pttl Ott. 2^7C^"<^n{l[S]5 
5 0tC*3tt57K¥*3J;U ? Sii:^'7>'^r^^ 
Wtt, VCSEL7H'24R, 2 4G, 2 4 B Sr^jfcT 

■f s ± 5 k^skt-t as K5-< /<— 8 £fflffl-rz> ± 

5l;^ot^5 0 VCSEL7K [ f©#VCSEL^ 

Jg««©3«aft*-e*-7-OlBIW*»Sii)5i:, trU5» 
J»©j»#i6S3S<*5. VCSELOi^ GaAsSS 

■£L<, LED 2 2©i 5&ft&i9ffiL.fflK>^Jtf 

ttsr i:as"5rtiT?fc£o ftot, vcse L7 u-f 2 4 

R, 2 4G, 2 4 BtC*3l/->Tfcllffl±{±3ttll^Jfi^fRi^ 
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Mt\cm$htteZ>o ft*s, i8iB*3tao y-ett, ft 

^m*H:*fi»t^i-5*aiE<03tti« (C a t a s t 
raphic Optical Damage) X'ffllZ. 
bfrXto<0, 2 0~3 0%»faf^]t©/^m 

[0 0 4 3] ±|E*^©^2 0HJ6©^li^5 

^'o^ai^^^glWtb^SrlftWi-S. VCSEL7W 
-l'2 4R, 2 4G, 2 4 B^feBt^^JKllCtBlt^tvfc: 
/0 R, G, B<OU— if^tL r' , Lg' , Lb' (4, &A 
fft^SS 4tc£V) 2#Ctg-W * oflBiSj* 7-T W50 
©pnfcSEHKifcfcU ^^D^y^57-4R« 4 
G, 4BT^*Silfcft, SW3tSC*fflJ5tA«ti-5. 
^W3t^*t(5 5 ICi3^-C#fi©iS0Mt-S-S r , . S g , S 
b {CJ^CTiBlpJ^^Xfepflfeft^ 5 r , 5 g , 5 b 14, 

[0 0 4 4] iSfckl, ±EJB2 0||Jg«)^JB^S^ , oS? 

20 r.(7)^fil03t^lw*3tt53tSil^)^ttv VCSEL 
7W24R, 2 4G, 2 4 B*5 iO^Sff^^* 3 T'tt 
9 0 %, 4 T*i4 8 5 %, 2 ^tcW * nfl||fi] 

5 7-7K5 0 <?5Stt*« 9 0%, 7 T'tt 

8 5%Tfo5to-c\ n-£-<n3t%\f8$h^te$S i <DmM<Dffi. 

mtmmz.ffi5 8%tte<?-fz. 0 *fc, «-r, g, bc^v 

)tffl7Jlt ^'tl6 5 0 nm: (0. 7, 0. 2. 
8 ) : 3 0 mW, 520nm: (0. 17, 0. 7) : 
3 0 mW, 450nm: (0. 13, 0. 075) :3 
30 OmWC'fc!), &}&&&yt<D'&mmMt& (0. 3 4, 
0. 3 5) T-fo 1 ?, S*^CiS^^e•fe < ^:^ l 9, VCSEL 
7W24R, 2 4G, 2 4Btl 2 0 0 1 m, 
*T'fe5BMf)t5r, 5g, 5 bt*7 0 0 1 m<DW 
VCSELIt ^tti^{4«Sa<73^1pco 

40 -So 

[0 0 4 5] (d) ffimsm^lbSr^-et, /hSlfb^H 

2. 5~3V, S)^t««lift8 0mAffe*), i?lt 
«^3tt^4 OWilfdfflxfe^xSo VCSEL7W24 
©VCSEL*^-0»ttSrfif*(£-C?iB:9iJfcSiRU & 

&ra*tc^*«£E$r51M§fcffi ( 1 A£iT, - 1 0 O VPi :-w. f -. - 
-T) ^W]^5rtds-C*#fe : 0 fSl©-HB*®»«4:.-!'-»" 
= • VCSEL7K!24R, 24 G, 2 4 B tt v t- ~' 

50 •*5F*5J:a { Siff^ , 9 v*^JHIRl«tH*r 6s**S«iO* 
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<Di&%Li>min, VCSEL7W24 ©if^ (13 0 

[0 04 6] (a) ^co*#^fb^Eiti,^ 0 m i roHifc 

[0 0 4 7] (-) hHkm^mtlZo 34 ^V^^ 
£rffl^-tt»> lttW!>x/Ni!i>f)VCSEL7Wlrl 0 

S„ 

[0 0 4 8] ftio, w— if ^ K4:Mffe**U:ftffl 

r' , Lg' , Lb' (CttLTteflv-^^L-TflKfc 

**§£H<©»e-K:tt\ 1^7c(Dffi^U-f7^S:l 
[0 0 4 9] 

[ESOfffim/£SiPJ] 

[Ull] **W©JRl«>SEiK(0»l»|Cffi5^'n^a^^ 

[ia 2] mi<vmm<Di&Wiic&zLED<Dtiit)yt<Dmm 

[0 3] IBl«>SatO»llBfc«5»3t*-¥-TW«BJi:«E 
[114] JBl03Slfirojg«8fc«5tt/jN3t¥»«)Sf»S:S% 
[El 5] *l J io*«<o^l»JJ:«5SIB3taEW»«5»»iS: 
[1216] (a)-Ht*K«#a5©»if^^'r-5>'^SrS%i-Ea, •-' 

(W tt l e d wmAp-nrtem^ro^/w^^^ t ■< tticn-f- 
#-t4^^-rni-efo5o — 
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[0 7 1 *»MOSB2 0|SE!fi©^tBJCfli5^ni? 31 ^^ 

[@8] (a) (if 2©^tero»#5GfflrovcSE 
L7K OIEBEI, (b) tt-toWfffiH-Cfc*. 

[09] «63fc©^oi;*^^i6B©«fifcia-ejfe5. 

[fiH§-<Di&IJJ?] 

1 :7°nv^^£Sg 

2 ^7t*^TU--YgP ' 
20R $feLED7W 

/0 2 0G ifeLED7K 
20B WfeLED7K 
2 1 -^^^ 
21a Mnffi 
2 2 LED 
2 2a 7t*#* 
2 2b ffi^Tfe 
2 3 SIS 

24 R, 2 4 G, 24G ffilgftU — - if (VCSEL) 
7M 

20 240 G a A s SIS 
2 4 1 VC S E LSf^f- 

242 p 

2 4 2 a $l7t?L 

24 3 nil! 

2 4 4 nl;7-i 

2 4 5 nM^7-yKJl 

2 4 6 SttS 

2 4 7 pmfVfVJg 

248 pi;7-I 

30 2 4 9 hViiAi* 

2 5 0 VHTiS^ 4 

3 SEJBft** 

3 0 ^ n u yX7 W 

3 0a ^ a 

3 0b, 33a Wf3fc 

3 1 fiwyx 

3 2 IMIU^X 
3 3 »/J\)fc9fc» 
3 4 

40 4 -a-^Tt^^ 

4R, 4G, 4B ^^D>fy^*7- 

5 smegmas 

5 0 2#C7£-r-f ^ a {I fa 5 7~7M 
5 1 * h y^— 
52 n{B[S]S; 7 — 

5 3 ! 
5 4 f K t ■. • 

5r, 5g, 5 b 1H^f&#5t i *."»^ 
6- y — >" | .-r t " h : 

50 7 -«d»3fe^a5 i R. 2 -4. 



(10) 



10-333599 



17 

i o mmu 

Di Egfi 
L r 

Lr' ^feU— 9*36 
L g 



Lg' — Ifft 

L b KffeJt 

Lb' WfeU—lPft 

S r , S g, S b 

w mum. 
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